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Market Benefits of QuantificationMarket Benefits of Quantification
Why do we need to quantify?Why do we need to quantify?

• Renewable energy cannot get clean air credit without 
rigorous and accurate quantification of specific air emissions 
reductions achieved through renewable energy generation.

• Quantification gives renewable energy a competitive edge in 
The marketplace, by valuing its emissions reductions for NOx
and other emissions trading opportunities

• In certain regional power markets, this empirical and quantitative
approach focused on net emissions reductions achieved by the 
green power source generation can more effectively spur green 
power market development than the use of “average system mix”
emission reduction estimates which include nuclear and large 
hydro plants that are not displaced by renewable generation



How?How?

Use the Power Plant Dispatch Ranking Use the Power Plant Dispatch Ranking 
Methodology to measure Methodology to measure NOxNOx emission emission 
reductions and other reductions created through reductions and other reductions created through 
renewable energy back down of fossil plants on renewable energy back down of fossil plants on 
the margin.the margin.

Examples:Examples:
EPA Innovative Measures/SIP creditEPA Innovative Measures/SIP credit
CCX Emissions TradingCCX Emissions Trading
Other Emission Credit ProgramOther Emission Credit Program



New ERT Environmental ReportNew ERT Environmental Report

Prepared under a Grant from the 
Great Lakes Protection Fund



MethodologyMethodology
Identify the generation displaced on the margin Identify the generation displaced on the margin 
by must run renewable power with:by must run renewable power with:

Information from utilities or the ISOInformation from utilities or the ISO
Recent past generation and Continuous Emissions Recent past generation and Continuous Emissions 
Monitoring (CEM) dataMonitoring (CEM) data
Dispatch models and transmission constraint dataDispatch models and transmission constraint data

Match renewable generation schedule with Match renewable generation schedule with 
displaced generation dispatch scheduledisplaced generation dispatch schedule

Determine emissions of the renewable energy  Determine emissions of the renewable energy  
generation (if any) and displaced emissions from generation (if any) and displaced emissions from 
CEMsCEMs to calculate net reductionsto calculate net reductions



Results of Chicago ReportResults of Chicago Report

Analysis shows that renewable energy backs down Analysis shows that renewable energy backs down 
fossil fuel plants, coal, oil, gas rather than nuclear or fossil fuel plants, coal, oil, gas rather than nuclear or 
hydrohydro

Renewable energy backs down fossil fuel plants Renewable energy backs down fossil fuel plants 
because of zero or near zero marginal operating because of zero or near zero marginal operating 
costscosts

Analysis utilizes actual power plant dispatch ranking Analysis utilizes actual power plant dispatch ranking 
data data –– specific plants dispatched in order of specific plants dispatched in order of 
economic costeconomic cost



Results of Chicago ReportResults of Chicago Report
Continued:Continued:

Analysis compares actual power plant dispatch Analysis compares actual power plant dispatch 
ranking data and actual continuous emissions ranking data and actual continuous emissions 
monitor data to verify emission and operational monitor data to verify emission and operational 
changeschanges

Data based on continuous monitors are current vs. Data based on continuous monitors are current vs. 
time lag (up to two years) with other methodologiestime lag (up to two years) with other methodologies

Data in Chicago shows 2300 lbs CO2 per Data in Chicago shows 2300 lbs CO2 per MWhMWh vs. vs. 
815 lbs per 815 lbs per MWhMWh using “System Mix” calculationusing “System Mix” calculation



How Chicago Methodology Can Help How Chicago Methodology Can Help 
Decision Making about Clean AirDecision Making about Clean Air

Use Power Plant Dispatch Use Power Plant Dispatch 
Analysis methodology to Analysis methodology to 
validate validate NOxNOx emission emission 
reductions created through reductions created through 
renewable energy back down renewable energy back down 
of fossil plants.of fossil plants.
For example: Use EPA For example: Use EPA 
Stationary Source Voluntary Stationary Source Voluntary 
Measures Policy to provide Measures Policy to provide 
SIP credit to SIP credit to NOxNOx emission emission 
reductions.reductions.



Quantification of Emissions Quantification of Emissions 
Reductions Reductions 

Prospective quantificationProspective quantification-- based on renewable based on renewable 
plant specifications and existing plant dispatch plant specifications and existing plant dispatch 
scheduling for the past 12 months scheduling for the past 12 months -- used for used for 
marketing and revenue estimation and marketing and revenue estimation and 
preliminary emissions reduction estimates.preliminary emissions reduction estimates.

Retrospective verification Retrospective verification ––based on actual based on actual 
power produced and actual emissions reduction power produced and actual emissions reduction 
for the verification period for the verification period –– used to meet used to meet 
emission reduction credit requirementsemission reduction credit requirements



Environmental Attributes Represent Environmental Attributes Represent 
a Product’s Environmental Impact  a Product’s Environmental Impact  

As water has no calories, wind has no emissions and, thus, As water has no calories, wind has no emissions and, thus, 
it’s label is zero environmental attributesit’s label is zero environmental attributes

Fossil FuelWind



However, Replacing Fossil Fuel with However, Replacing Fossil Fuel with 
wind yields emission reductionswind yields emission reductions

Fossil FuelWind

CO2CO2

SOxSOx

NOxNOx

(emissions = calories)



Steps in the Quantification and Steps in the Quantification and 
Verification ProcessVerification Process

Common to Prospective and Retrospective VerificationCommon to Prospective and Retrospective Verification

•• Obtain schedule of renewable power productionObtain schedule of renewable power production-- time of time of 
day / week / monthday / week / month

•• Obtain list of conventional units on demand (operating Obtain list of conventional units on demand (operating 
on the margin) from load serving entity (utility).on the margin) from load serving entity (utility).

•• Verify the list of units on demand (operating on the Verify the list of units on demand (operating on the 
margin) by reference to capacity factor, actual margin) by reference to capacity factor, actual 
generation records or hourly CO2 CEM monitoring data generation records or hourly CO2 CEM monitoring data 
on a sample basis.on a sample basis.

•• Determine demand schedule priority (back down order)Determine demand schedule priority (back down order)



Steps in the Quantification and Steps in the Quantification and 
Verification ProcessVerification Process

ContinuedContinued

•• Obtain emissions data from renewable source if Obtain emissions data from renewable source if 
relevant (e.g. landfill gas or biomass but not wind relevant (e.g. landfill gas or biomass but not wind 
or PV) to calculate emissions / or PV) to calculate emissions / MWhMWh

•• Obtain emissions data and generation data for Obtain emissions data and generation data for 
displaced units from displaced units from CEMsCEMs for the relevant time for the relevant time 
periods to calculate emissions/periods to calculate emissions/MWhMWh

•• Determine net reductions in emissions attributable Determine net reductions in emissions attributable 
to renewable generation by time period. to renewable generation by time period. 



Chicago Leads the WayChicago Leads the Way

City of Chicago to 
begin purchasing 
over 120,000 
MWh of Wind 
from Mendota 
Hills Wind Plant.

2 Largest Wind 
Plants in Midwest 
coming on line 
2004.

Chicago Mayor Richard Daley receives a ceremonial EcoPower®

Certificate from Commonwealth Edison CEO John Rowe.



New Wind for ChicagoNew Wind for Chicago



Questions?Questions?

Copyright Environmental Resources Trust, Inc. (ERT), 2003.  
Request  to reproduce all or part of this material should be made to ERT.

Alden HathawayAlden Hathaway
Environmental Resources Trust, Inc.Environmental Resources Trust, Inc.

Phone:  202Phone:  202--785785--85778577
ahathawayahathaway@@ertert.net.net

or or 
Colin HighColin High

Phone 802Phone 802--295295--49994999
chighchigh@@rsgincrsginc.com.com


